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1 
This application relates to voltmeters and 
particularly directed fo a device, which can be 
nsed conveniently by inexperienced persons ïor 
the testing of A and B batteries oï portable audio 
ampliïying clevices, such as hearing aids. In the 5 
operation oï hearing aicls there are continuously 
used A and B batteries, the A battery being the 
small cell having a voltage in the range oï 1/2 
to 3 volts, and the B battery composed oï a plu- 
rality oï cells having a voltage in the range of 
15-50 volts. Since these hearing aicl devices are 
nsed continuously, the batteries become dis- 
chargecl and their voltage decreases, and they 
must be replaced or recharged perioclically. 
Heretoïore there bas hOt been available a con- 15 
renient easily used device ïor measuring the volt- 
ages of such batteries. Since hearing aids are 
used motly by persons who are inexperienced 
in respect fo electrical matters and frequently by 
elclerly persons, if is essential that a voltmeter 20 
for testing such A and B batteries be of the sim- 
plest construction and very easily usecl. 
If is an object of the invention fo provicle a 
small compact multiple cale voltmeter for use 
in testing A and B batterles of portable auclio 25 
ampllïying devices and particularlY for the test- 
ing of the A and B batteries of hearing aicl ets. 
If is another object of the invention fo provicle 
a voltmeter of multiple cale type which bas in 
conjunctlon With if a convenient contact making 3O 
clevice for contacting the terminals of hearing aicl 
or other auclio amplifying ctevice batteries or cells 
of varying izes and shapes, without the neces- 
sity of auxiliary connectors for the purpose of 
testing the voltage. 35 
If is  further object oï the invention fo pro- 
vide an improvecl voltmeter of multiple cale type 
having a combinecl case and contact mechanim 
of foolproof character, such that the mere open- 
ing of the cae reaclies the instrument for use on 40 
the cells with which if is intenclecl fo be usecl. 
If is a further object of the invention fo pro- 
vide an improvecl voltmeter cae and cover, 
gerber with contacting arrangements for ue with 
multiple scale voltmeter testing operations 45 
wherein the lock of the case also constitutes a 
contact and may further be usecl fo change the 
electrical connections within the voltmeter for 
varying ttie voltage measuring range of the in- 
strument fo uit varying sizes of batteries. 50 
Other and further obects of the invention are 
those inherent in the apparatus herein illus- 
tratecl, clescribed and claimecl. 
The invention ls illustratecl with reference fo 
the clrawings in which correponcling nuraeral 55 
refer fo the same parts, and in which 

Figure 1 is a front elevational view oï the volt- 
meter hown with the instrument contacts in 
closecl or carrying position; 
Figure 2 is also a ïront elevational view how- 
ing the contacts positionecl ïor teting an A bat- 
tery cell; 
Figure 3 is also a front elevational view how- 
ing the contact clips arrangecl ïor testing a B 
battery cell; 
Figure 4 is a rear elevational view. oï the case 
oï the voltmeter showing the back cover and the 
voltage reading instrument removecl ïrom the 
case; 
Figure 5 is a ïragmentary ectional view taken 
along the line 5--5 oï Figure 2, illustrating the 
position oï the lower contact which is af the same 
rime a locking clip oï the case positioned ïor 
adjuting the voltage reading instrument fo the 
low voltage range suitable ïor meauring the volt- 
age oï an A cell; 
Figure 6 is a view corresponding fo the view 
oï Figure 5, except that if is taken along the line 
and in the direction oï arrows 6-6 oï Figure 3, 
howing the contact clip and switching arrange- 
ment acljustecl fo a position uch that the instru- 
ment i af the high voltage cale suitable ïor 
reading the voltage oï a B battery; 
Figure 7 is a partial isometric and partially 
schematic view oï the instrument howing the 
contacting arrangement adjustecl for the reading 
oï lower voltages such as the voltage of an A cell; 
Figure 8 is a view corresponcling fo Figure 7, 
being a partially iometric and partially sche- 
matic view howing the clip and contact arrange- 
ment adjustecl ïor the reading oï higher voltages, 
such as the voltage oï B batteries; 
Figure 9 is a front view oï the back panel o 
the instrument removecl ïrom the cae, and with 
the dial removecl showing the instrument and 
mechanim mountecl thereon; and 
Figure 10 is a ectional view talen along the 
line and in the direction of arrows iOiO of Fig- 
ure 9. 
Referring fo the drawings the instrument 
includes a case generally designated 9 having a 
pair of parallel sides I i--2 opposite each other 
and another pair of parallel sides  3 and  4 Be- 
tween the sides  and  the case is smoothly 
rounded off as at 5, and the case is likewise 
smoothly rounded off af 6 between the sides 4 and 2. Between the sides 2 and  there is a 
short curve  which serres as a pivot arrange- 
ment, as hereinafter described. Between the 
sides I I and  4 the case is molded so as fo provide 
a slide aperture af  and a slide rest af 8. 
Viewed from the rear, as shown in Figure 4, the 
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case has an internal flange 20 complete]y around 
the inner surface of its side walls so as to provide 
a ]edge on which a c]osure cover 2 can be 
attached. The case is pïovided with internal 
bosses at  and 2S in which there are threaded 5 
apertures 24 and 25, respective]y, for attaching 
the rear cover 2  oï the case by means oï counter- 
sunk screws which pass through cover 2 into 
bores 22. e internal boss 2S extends from 
the front cover 2 of the case, partially toward 10 
the rear cover and more exactly to the line 
as shown in Figures 5 and 6. C]ose]y adjacent 
the boss 2 is a smal]er boss 28 which is of maxi- 
mum elevation nearest the front cover and is cut 
down at 29 so as to form an internal slide for the 15 
contact and clip arrangement, as hereinafter 
described. 
The front cover 2 of the case is provided with 
an openg at  of partial arcuate Ïorm, on the 
inside of which there is a covering of glass or 
other transparent mterial   through which the 
instrument hand and sca]e can be viewed. At 
the junction of the side wa]ls  2 and  S, as sho 
in Figure 4, the side wa]ls, are cut down su- 
ciently so as to petit arms $2 to project.out- 25 
ward]y from the pivot S thin the case. Upon 
the arm 2 there is mounted a shaped contact 
making arm S which is shaped to conformitY 
with the case side wal]s 2f, as shown in 
Egure 1, being terminad at its ouïr end  an 30 
outward]y extending curved portion . e 
member  is flaed over at the front and back 
to embrace the adjacent front and back edges of 
the case, when in the Figure 1 (c]osed) position. 
The curved portion  is apertured and a contact 35 
point $ is fastened so as to extend therethrough, 
the contact being soldered or otherwise fastened 
to the main arm S at the point S. e curved 
portion S, when the contact arm is swung do 
in place on the case, as in Egure 1, extends out- 40 
ward]y so that it is easi]y engaged by the inturned 
end S of a combined slip, contact and switching 
arrangement genera]ly desiated . The con- 
tact arm S is provided with a spiral sprg gen- 
era]]y designated 2 which norma]]y causes the 
contact arm  to swing outward]y to the posi- 
tion shov in Figure 4 when the member  is 
pu!]ed out so as fo re]ease end  of arm 4. The 
contact arm 4 can be returned to any of its 
intermeate positions, such as those shown in 50 
2 or S, by grasping the case by the gers, app]y- 
ing pressure at the points S snd 4 so as to caus 
the contact arm and the contact point S$ to 
engage upon an A ce]], designated A, as shown 
in Egure 2, pressing th positive contact of the 
A cell designated AW agast the combined lock, 
contact and clip , and pressing the contact SS 
against the negative battery terma] A-- as 
shown in Figure 2. For testing other sizes of 
ce]]s or batteries contact arm may be pressed 60 
down against the action of the spring  to e 
position shown in, for e»mmple, gure 3, which 
i]]ustrates the testg of a B battery. Likewise, 
when the tester is not in use the contact arm ' 
can be pressed to the c]osed position shown in 65 
Egure 1, and the combined contact, switch and 
clip member 4 is then pushed to the position 
shown in Figure 1, thus enggg upon the curved 
surface  of the contact arm  and holding it 
in closed position. ï0 
Rferring particular]y to Egures 5 through 8, 
the combined cHp, contact and switch, generally 
designad , includes a fiat plate portion  and 
an outer end which is inturned to the shape 
shox in Egures !-3, as indicated at S. e 

fiat plate portion 45 is of maximum width at the 
portion S, but is notehed deeply at  to the 
width .. whereupon at 49 the width is again 
increased until in sliding engagement with the 
edge of the raised portion 2 of the slideway 29. 
At the irmer end of the member 0 the vAdth is 
again narrowed at 5S. The member0 slides 
upon the surface   of the case and s]ides through 
the opening f previous]y referred to, which 
serres thus to support and define the path of 
motion of the outer end of member 40. The 
inner portion of member 0 slides upon the 
-curved !ower surface 29 of the inner boss 2. 
The comhined clip, latch and switching arrange- 
ment .3 is movable inwardly and outward]y with 
respect to the case from the position shown in 
Figure 5, which is the A ce1] testing position (Fig- 
ure 2) and also the latching position for member 
S (Figure 1) to the puiled-out position shown in 
Figure , which is the position for testing B bat- 
teries. 
If wi]l bê noted that the fiat surface 20 of the 
case bas a designation "A," as indicated at 5 
Figure 5, and another designation "B," at 52, as 
indicated in.Figure 6. The outer fiat portion  
of the combined clip, contact and switehing 
arrangement 0 bas a rectangular opening cut- 
out at 5S located so that when the member 40 is 
moved to its inner position, in which A cells are 
tested, the letter "A" will be exposed, thus indi- 
cating to the user that the combined clip, contact 
and switching arrangement is in the position for 
testing "A" cells. Likewise, the fiat area  of 
the member 0 bas a rectangu]ar opening at  
so ]ocated that when the member 0 is moved to 
its outermost position, as shown in Figure 6, the 
letter "B" wi]l be exposed through- the opening, 
thus indicating to the user that the combined 
contact, clip and switching arrangement is in the 
proper position for testing "B" batteries. 
The switching function of the member  is 
accomplished by the action of the member 0 
with reference to a pair of contacts genera]]y 
designated 5$ and 5, Figures 7 and 8. The con- 
tacta are mounted upon the meter structure it- 
self, which is otherwise of standard 'construction, 
the meter being mounted on the rear cover - 
of the case, s shown in Figures 9 and 10. It 
may be pointed out that the meter structure is 
mounted ,upon the rear cover plate 2, Figures 9 
and 10, the rear cover plate | being he]d in 
place by suitab]e screws entering the threaded 
apertures -4 and 5 of the case. The meter is 
of standard construction and includes a coil $0 
having two end contacts  and 2. and a raid- 
contact 6S. The contact  of the meter is con- 
nected 'by a stita'b]e inteual connection to the 
hinge pin 3S (Figure 9), upon which the con- 
tact amn g is mounted and to which it is con- 
nected. See Figures 7 and 8. Thus, the con- 
tact arm $4 is electrica]]y connected through the 
line  to the terminal  of the meter coil. 
The terminal S is connected by means of line 
65 to the switch contact 56, which is mechani- 
ca]]y mounted upon the meter structure, as 
shown in Figures 9 and 0. The end termina] 
2 of the meter coil is connected through the 
line  and through resistor  and line  te 
the contact 5, which is likewise mechanica]]y 
mounted upon the meter structure. When the 
cover plate  of the Case is in place on the 
case the meter structure is thus housed efli- 
cient]y within the case, with the meter dia] lo- 
cated .behind the window 3 of the case, so as to 
expose the scale 0 of the meter to view through 



the opening 0. Af the same rime contacts 
and 1 are mechanically positioned so that their 
lower flexible ends 56' and 51' will be in engage- 
ment with and press down upon the upper sur- 
face of that portion of member 40 within the 
case. It will .'be noted that the location of con- 
tacts 56 and 51 is such that the contact point 
58' is in alignment with the projecting area 
of the member 40, whereas the contact 51' is in 
alignment with the area 48--45. The contacts 
58 and 5 are so located within the case that 
when the combined clip, contact and switching 
member 48 is in the position shown in Fig.ure 5, 
the contacts 56' and 51' will both be in engage- 
ment with the member 48. Thus, 56' will, in 
the Figure 5 position, bear down uponthe por- 
tion 49 of the member 40, and 51' will bear down 
upon the portion 48 of the member 48. In this 
way a short circuit is applied through the con- 
tacts to that portion of the meter coil which 
between the terminals 62 and 63, thus leaving 
only as an effective meter coil that portion be- 
tween the erminals 63 and 0[. The lower hum- 
ber of turns thus provided in the meter coil is 
suitable for the measurement of lower voltages, 
such as the voltages of A cells. 
When the combined contact, clip and switch- 
ing arrangement member 40 is moved to the posi- 
tion shown in Figure 6, the contact 5' still 
remains in engagement with the portion 48 of the 
member 45, but the contact 56' has, under such 
conditions, run off the edge of portion 9 of the 
member 4. Accordingly, the circuit through the 
instrument is from the member 40, throuh con- 
tact 1'--5, line 68, resistor 61, line 66 to ter- 
minal 6- of the meter coil and thence through 
the entire meter coil to terminal 6! and line 
6 to the hinge 3 and to the swinging contact 
34. Accordingly, the entire meter coil, as well as 
the resistor 61, is effectively in circuit and the 
meter is in a condition suita01e for the measure- 
ment of higher voltages, such as the voltages of 
B batteries. 
The limits of movement of the member 4 in 
respect fo the case are determined by the sur- 
faces 41 and 49 of the member 49. Thus it will 
be observed that when the sliding contact, clip 
and switch arrangement 45 is in the position 
shown in Figure 5, the surface 41 is in engage- 
ment with that portion .23A of the boss -3 which 
is nearest the case wall [4, whereas when ruera- 
ber 48 is moved to the position shown in Figure 
6, the portion 9 of the member 40 is in engage- 
ment with the opposite surface 2B of boss 
Thus, the boss -3, and more particularly the sur- 
faces -3A and 23B thereof, in cooperation with 
the surface 41 of the member 46 and the portion 
49 of the member 40 determines the limits of 
the sliding movement back and forth of the mem- 
ber 0. The member 45 is always held firm]-y in 
the position shown in Fig.ures 1-3 and 7 and 
due to the downward pressure of the resilient 
contact tips 56' and 51' of the contacts 56 and 
51. The entire member 40 can 'be removed from 
the case after the cover member -! has been 
removed, since the slot !1, Figure 4, is open to- 
wards the rear portion of the case. 
If is, therefore, clear that when the user de- 
sires to measure the voltage of an A cell, itis 
only necessary to pull out the slide 0 from the 
position shown in Figure 1 to its outermost posi- 
tion so as preliminarily to release the swinging 
contact 34, after which the slide 45 is again 
pressed into the position shown in Figures 2 and 
5, which exposes the letter "A" through opening 

5 !, as shown in Figure 5, whereupon the A cell 
is gripped with the tip 6 against th negative 
terminal and the upper inturned end 8 of the 
slide member 40 in contact with the positive ter- 
5 minal of the cell, thus establishing contact 0e- 
tween the cell A and the swinging contact. 
and the sliding contact 0. If may be noted 
parenthetically that the negative terminal of the 
cell A should always be applied to the swinging 
10 contact 4, .whereas the positive terminal is ap- 
plied to the sliding contact 40. When contact 
has thus been ruade, the meter generally desig- 
nated M, having the scale face 10, indicates on 
the lower voltage scale "A" of Figure % If vill 
15. be remembered that when the clip-contact- 
switch member 40 has been moved to the posi- 
tion shown in Figures . and 5, this has auto- 
matically accomplished the switching of the me- 
ter to the circuit conditions shown in Figure 
20 which shorts out that portion of the meter coil 
60 between the terminals 62 and 63, as pre- 
ously described, and thus conditions the meter: 
for the measurement of low voltages. 
When the user desires to use the meter for the 
 testing of the B batteries, the slide 40 is pulled out 
to the position shown in Figure 6. In this po- 
sition the designation ."B" is visible through the 
aperture 52, as shown in Figure 6, so that user 
knows that the slide is in the proper .position. 
30 The B battery of Figure 3 is then gripped be- 
tween the swinging contact 34 and the slide con- 
tact 4@ again with the positive pole of the bat- 
tery on member 40, and the voltage is then read 
on the "B" scale visible through the opening  
' of the meter case. It will be remembered that 
when .the slide 40 has been pulled out to the po- 
sition shown in Figures 3 and 6, it has auto- 
matically accomplished the switching arrange- 
 ment previously described, with reference to Fig- 
ure 8, whereupon resistor 61 is connected in series 
with the full number of turns of the winding 60 
of the meter M, thus conditioning the meter for 
the measurement of higher voltages. 
45 As mny apparently widely different embodi- 
ments of this invention may be ruade without 
departing from the spirit and scope thereof, 
is tobe undertsood that I do hot limit myself to 
the. specifi¢embodiments herein. 
5O What I claire is: 
. A combined A battery and B battery test- 
ing device comprising a case, a contact arm 
shaped so as fo ]ie in conformity with an edge 
of the case, said contact arm having che of its 
5 ends pivoted to the case and the other end free 
to swing toward and away from the case, a slid- 
ing contact mounted on the case for movement 
through one wall of the case, said sliding con- 
tact being provided with detent means engage- 
60 able with the free end of the swinging contact 
when the latter is swung to a position in engage- 
ment with the case for retaining said free end 
and hence the entire swinging contact closely 
adjacent said ede in a position suitable for car- 
c rying, a meter mounted within said case and 
having a winding a plurality of switch means 
within said case mounted for engagement with 
said sliding contact and being connected to the 
meter winding for changing the meter from a 
0 condition to read low voltages to a condition to 
read high voltages when the sliding contact is 
moved from a position close to the case to a po- 
. sition away from the case, said sliding contact 
and free end of the swinging contact forming 
5 terminal points between which the terminals of a 
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battery or cell mat be gripped for voltage test- 
ing. 
2. A device for testing the voltage of A and B 
batteries comprising a case having a window 
therein, a multiple range voltmeter mounted in 
the case and having a double scale visible through 
said window, the vinding of said voltmeter 
ing súch that itis suitable for measurement of 
low voltages, such as A bat_ter5  voltages and high 
voltages, such as B battery voltages, switch 
means within the case, a slide movable- through 
a s]it in the case and being operably associated 
with said switch means, said switch means being 
connected to the meter winding, said slide in one 
positiòn cooperating with said switch means for 
changing the meter connection to low voltage 
and being cooperable with said switch means for 
changing the meter connection for the reading 
of high voltages when the slide is moved to an- 
other position, t-he outer portion of said slide also 
forming a contact, a swinging member pivoted 
ai one end fo said case and being movable to a 
position to engage the case, said member being 
shaped to conform with the contour of that por- 
tion of the case engaged thereby, the free ends 
of the slide and swinging member being pro- 
vided with cooperating detent means operable to 
retain the swinging member in engagement with 
the case, said swinging member and slide form- 
ing contacts between wPdch a cell may be gripped 
for voltage testing. 
3. A multiple scale voltmeter comprising a 
case, a slidable contact mounted on said case, 
a Swingable contact pivoted atone end thereof 
to a sidè edge of the case in a manner to move 
towards and away from the slidable contact and 
fo fold to a position close to said side edge, a 
plural scale range metér mounted within the 
case and having means for changing the meter 
connections from a low to a high voltage con- 
nection, switching means in said case operative]y 
associatel with said last named means, said 
switching means being operable by said slidable 
contact, whereby batteries of different voltages 
may be positioned tobe tested between said con- 
tacts in various positions of the slidable con- 
tact. 
4. In a vo]tmeter as set forth in claire 3 where- 
in the free ends of thè contacts are provided with 
cooperating detent means, said detent means 
being operable to retain the swingable contact in 
a position adjacent to the case when the slidable 
 contact is moved to its extreme inner position 
adjacent to the case. 
5. In a voltmeter as set forth in claim 3 where- 

8 
in the swingable contact is shaped to conform 
to the contour of the adjacent side edge of the 
case in a manner fo permit said last named con- 
tact to lie close thereto in its folded inopera- 
5 rive position. 
 6. In a voltmeter as set ïorth in claire 3 
wherein the case is substantially rectangular in 
shape, the slidable contact being positioned ad- 
jacent to one corner of the case and the swing- 
10 able contact being pivoted adjacent to a corner 
- of the case diagonally opposite to said first named 
corner. 
7. In a vo!tmeter as set forth in c!aim 3 where- 
in the case is substantially rectangular in shape, 
15 the slidable contact being positioned adjacent 
fo one corner of the case and being movable 
parallel outwardly in alignment with an adja- 
cent side edge of the case, the swingable con- 
tact being pivoted adjacent to a coer o the 
20 case diagonally opposite to the first named 
corner whereby the slidably contact and said ad- 
jacent side edge are permitted tolie close ço a 
base support. 
8. In a voltmeter as set forth in claire 3 where- 
25 in the sliding contact includes a portion movable 
over a fiat surface on the case, said portion be- 
ing pTovided with a plurality of apertures, des- 
ignations on said fiat portion of the case visible 
through said apertures one ata rime when the 
30 sliding contact is moved from a position near the 
case to a position withdrawn to a maximum dis- 
tance from the case for indicating the position 
of said switching means within the case when 
said sliding contact is thus moved. 
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